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EDITORIAL NOTES 

This issue contains a supplement which readers who wish to export fossils overseas 
may find interesting, it briefly outlines some changes in the control list and the 
process necessary to export fossils already adequately represented in public 
Australian collections. This issue also sees the last part of Ralph Molnar’s 
excellent series on fossil mammal teeth as well as Alan Rix’s article on fossil 
insects from southeast Queensland. I’lease enjoy this issue. 

To those people who collect vertebrate fossils (including myself) from the 
Chinchilla area of southeast Queensland. It has recently come to my attention that 
there are some disappointing actions taking place which may place the area at risk 
for future amateur, and in one case professional collecting. While it is no secret 
that the area behind the Chinchilla rifle range is the major collecting area, people 
are reminded that they should not cross over onto private land without first gaining 
permission from the property owner, this is after all trespassing. The owner of the 
land adjoining the eastern boundary of the rifle range has discovered collectors on 
his land many times and is losing patience with those who do not gain permission. 
The end result of all this is he may close his land off to all future collecting if this 
trespassing does not cease. I would also like to inform people who collect from the 
rifle range that this is also private land (as the sign on the gate mentions) and 
someone should know of movements on this land. I always inform someone from 
the Queensland Museum and Chinchilla residents Cecil and Doris Wilkinson when 
I plan to collect from Chinchilla, this I feel is only fair. People should also be 
considerate of others who have well organised digs at the rifle range, please do not 
excavate other peoples areas as in some cases knowledge on the geology of the area 
(of which little is known) is being gathered by careful excavation. It is interesting 
to note that some of the best material 1 have collected has come from areas where 
it is easy to see others have gone hell for leather with picks and shovels to find that 
big bone. I have collected some beautifully preserved macropod, varanid, crocodile 
and diprotodontid teeth from the 'spoil' heaps of others, and 1 cannot forget to 
mention the piece of turtle shell with crocodile tooth marks on it as well. For me, 
it is really a lot easier to find an area that has bone on the surface then sit down and 
carefully scan the area for interesting small fossils, somewhat more therapeutic too. 

The deadline for the next issue. Bulletin 5X is July 31, 1999. 
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BOOKS AND BOOK REVIEWS 

INVERTEBRATE PALAEONTOLOGY AND EVOLUTION by Euan N. K. 
Clarkson. Published by Blackwell Science. U. K... October 1998. 468pp. ISBN 
0632052384 (softcover). Recommended retail price $90.00 (Australian). 

The study of palaeontology is the key to interpreting the patterns and processes in 
the history of life, and is a core component of all undergraduate earth science 
courses. Invertebrate Palaeontology and Evolution is the leading text in the field, 
and has been used in many courses all over the world. This new fourth edition has 
been thoroughly updated to incorporate all of the recent major advances and to 
ensure that it remains the textbook of choice for all undergraduate palaeontologists. 

In Part One, the author covers the basic principles of palaeontology - discussing the 
occurrence of fossils and their preservation, classification and stratigraphic uses. 
Evolution and the fossil record is extensively treated, as are the various mass 
extinction events that effected the evolution of life. 

Part Two treats each of the major marine invertebrate phyla of the fossil record in 
turn. Their structure, functional design, classification, ecology and stratigraphic 
uses are all considered. Each chapter concludes with an up to date bibliography for 
that phylum. 

A final chapter, on both exceptional faunas and trace fossils, highlights the 
importance of rare preservation mechanisms in establishing the diversity of faunas 
living at particular times, and the nature of fossil behaviour. 

Major revisions to the new edition include: 

- an updated treatment of evolutionary theory, including new findings on mass 
extinctions. 

- revised classifications incorporating the most recent work. 

- extended coverage of trace fossils. 

- redrawing and updating of over half the illustrations. 

- fully updated references and bibliographies. 


Information from Blackwell Science, Publishers. 
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RECOGNISING FOSSIL MAMMAL TEETH 

Part 4 

Ralph Molnar Queensland Museum. P.O. Box 3300 South Brisbane, Qld. 4101. 

Base Drawings Chris (ilen I I I I lome Street. Fairfield, Qld. 4103. 

INTRODUCTION 

In this last part we shall turn to mammals other than marsupials, and teeth other 
than molars. Australia is known as the homeland of marsupials, although 
marsupials also survive in North and South America. They once, in the early 
Tertiary, had a much wider distribution including Europe and Asia. Marsupials 
seem to have been with Australia from the beginning, when it split from Antarctica 
in the Eocene. Placental mammals, however, seem to have been immigrants. The 
slow northward drift of Australia brought it within migrating distance of Asia at 
approximately the beginning of the Pliocene, about 5 million years ago. And at 
about this time, the oldest rodent fossils turn up in the Australian fossil record. 

Bats (chiropterans), with the ability to fly, arrived well before this time. The oldest 
Australian bat, Australonycteris from Murgon in southeastern Queensland, dates 
from the Eocene and so is almost as old as the oldest known bat fossils from 
overseas. Apparently, being able to fly, bats became broadly distributed across the 
world soon after they evolved. 

Before continental drift was widely accepted by geologists and zoogeographers, it 
was generally thought that marsupials were prominent in Australia because of its 
isolated position. Marsupials were taken to be more primitive (i.e., older) than 
placentals, and this was often assumed (although rarely by those who thought 
seriously about it) to indicate that they were less ’advanced’ or ’sophisticated’ than 
placental mammals. Likewise, they were also thought to be more ’robust’, better 
survivors. Thus they could better make the long island-hopping migration from 
Asia to really out-of-the-way places, like Australia. The presence of the only 
surviving monotremes also in Australia reinforced this idea, as monotremes were 
egg-layers, clearly an older reproductive strategy than either marsupials or 
placentals use. An impediment to this view was the absence of Asian marsupials: 
it was thought that fossil marsupials should be found in Asia, perhaps in the 
Cretaceous, and these might represent the ancestors of the lineages that made it to 
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Australia. Ironically, since continental drift did occur, such Cretaceous marsupials 
have been found in Mongolia. 

I his re-opened the question of why the only native Australian placentals are those 
that clearly emigrated from Asia (and bats, some of which came from elsewhere). 

I here is no obvious reason, since marsupials and placentals are about equally 
ancient (equally primitive) why the one made it to Australia and not the other, fhe 
obvious notion, that maybe the 'other' did make it but became extinct, occurred to 
several palaeontologists. And so there have been reports of fossils of placentals 
from the Eocene and the Cretaceous of Australia in the past decade. Whilst the 
discoverers are enthusiastic about such finds, other palaeontologists remain 
unconvinced. Had the Cretaceous Mongolian marsupials been recognised early in 
this century, they would have been taken as sure evidence that the Australian 
marsupials came ultimately from Asia, and used as more evidence against the 
notion of continental drift. Both conclusions we now know to be wrong, but 
logical. So. although there is nothing inherently implausible about the claims of 
fossils of Australian placental mammals, they are based on fragmentary specimens 
and some scepticism is in order. Things are often not as simple as we think, and 
one is entitled to wonder why. if other placentals did exist in Australia and then 
became extinct, both rats and bats later arrived and thrived. 

Such considerations aside, rodents and bats were here during the Pliocene and 
Pleistocene, and so you might well find their fossils. Both are relatively small 
forms compared to at least some of the marsupials. 

RODENTS 

Rodent molars are also easy to recognise, at least to recognise as being from 
rodents, but working out just which rodent may be a different matter. In Australia 
we are looking at murids, the family that includes rats and mice and their relatives. 

I heir molars have two or more low. sometimes curved, transverse lophs (Figs. I & 
2). Shallow basins are left between the lophs, giving the impression, for some 
teeth, of modular construction. In murids, the first molar has three lophs. and the 
second and third two. As the molars wear, each loph wears into two low. blunt 
ridges, as explained in the caption to Fig. I. This low ridged structure is 
characteristic of rodent molars. The curved incisors of rodents are also 
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characteristic (Figs I.2& 14) 






45* 


Metacone- 

Hypocone 


Paracone 


Anterior 


Figure 1. The upper teeth of a fossil murid, probably a mouse, from Elephant Hole 
(cave) in Queensland, seen in lateral view above, and occlusal view below. The 
characteristic forms of the molars and incisors (at the right) may be seen. The molars 
have transverse lophs that wear to leave a set of low ridges and grooves on the occlusal 
face of the crowns: each loph wears into two ridges, one ridge formed by the enamel of 
the anterior face of the loph. and one from that on the back face. Note that the second 
and third (at left) molars have two ridges, but the first has three. 


Rodent teeth are always small, at least in Australia. Here the largest rodents are 
rats, although overseas, in South America for example, rodents get a lot larger. 
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capybaras weigh up to 50 kilos, and some extinct forms were larger ( loser to 
home, the New (iuinea giant rat. Hyomys. reaches a head-body length ol 3b cm. 
just larger than that of the largest Australian rodent, the Australian water rat. 
Hydromys chrysoguster. at 37 cm But the giant tree rats of New (iuinea. 
Mallomys . and Indonesia. Papaqtunys. are larger, reaching 42 and 45 cm in 
head-body length respectively fhe molars of the Water Rat are less than 3 x 4 mm 
in diameter, with incisors to lb mm long (measured across the curve, not along it). 
Anything larger than this in Australia is not from a rodent - or else is a very 
interesting discovery. 



as* 

Lateral 

J 

Anterior 


Hypoconld 


'VTALONID 


Figure 2. The jaw of a fossil murid from f lephant Hole in Queensland in lateral view 
(above) and occlusal view (below). Again the characteristic forms of the molars and 
incisors (at the left) may be seen: notice that the lower incisor is less strongly curved 
than the upper. The lower molars, like the uppers, have transverse lophs that wear to 
leave low- ridges and grooves on the occlusal faces. These teeth have evolved to match 
the uppers, so that the talonid. although present, is hardly recognisable. 
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BATS 


Like the teeth of rodents and ol marsupiearnivores (like Antechinus), bat teeth are 
small Although Australian bats ma\ get as large as 30 cm in head-body length, 
most of the bats are between 4 and 6 cm. as small as mice in other words. There 
are two groups of bats, microehiropterans and megachiropterans, sometimes called 
microbats and megabats. The former include the small insect eating bats, "most of 
the bats" mentioned above, and the latter are the large flying foxes. These are 
generally accepted as being closely related, although Prof. Jack Pettigrew, of the 
University of Queensland, has found good evidence that flying foxes are more 
closely related to primates (and hence people) than to microbats. 




Lateral 


Figure 3. The upper teeth of the Ghost Bat (Macroderma gigas), showing the premolar 
(at right) and three molars, seen in lateral view (above) and occlusal view (below). 
The canine is missing, hence the empty alveolus seen at the right. These teeth retain a 
more primitive form than those of rodents. The protocone and hypocone are strongly 
developed and slightly higher than the paracone and metacone, the medial cusp (shown 
but not labelled) is lower, and the broad posteromedial heel even lower. The last 
(third) molar is much smaller than the others, and Lgiite different in form. This 
specimen is from Dodgey's Cave (Queensland). 
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Bats' teeth are diverse in form, but the upper molars are usually more or less 
squarish in outline in occlusal \ ie\\ (l ig 0 I lie protocone is the largest cusp, the 
metacone second largest and the paracone is usually smallest I he hypocone is 
even smaller when it is present at all. hut it is often lost A series of cusps (or 
styles) is found on the labial edge of the upper molars I he paracone and metacone 
are each joined to these cusps by two ridges, or crests, extending anterolaterally 
and posterolaterallv from each I hus each cusp is at the apex ol a V-shaped set of 
ridges, and both together give a W-shape to the ridges of the crown (Fig. 3). 
Different species of living bats are distinguished by differences in the forms of the 
’W' - by which crests are longer or shorter. In the upper molars a cingulum may be 
developed medially I have shown here the teeth ot the carnivorous Ghost Bat, 
Macroderma not because they are typical of microbat teeth, but because 

Macroderma is a relatively common fossil bat. But if you can recognise 
Macroderma teeth, you will also be able to recognise other microbat teeth. 

The lower molars are roughly rectangular in occlusal view, longer 
anteroposteriorly than wide (Fig. 4). I hey have live major cusps, and the three of 
the trigonid are higher than those of the talonid (particularly in carnivorous or 
primitive forms). On the lowers there is usually a complete cingulum on the labial 
side. Megachiropteran (flying fox) teeth are quite different in form (Fig. 5). 

PREMOLARS 

There are other teeth in the mouths of mammals than molars, even if molars are 
often the most useful in identifying fossil (and live) mammals. In kangaroos, the 
premolars are more useful than the molars, although identifying macropod species 
from the premolars may be safely left to the expert, as they often differ in subtle 
features. 

Living macropods, and related fossil forms like Protemnodon, have a narrow, 
bladelike premolar with low vertical ridges (lig. 6) that may be worn off with age, 
producing a very bladelike crown. I lie premolars are basically similar in both 
upper and lower jaws: if you can recognise the one. you often can recognise the 
other. This is not to say that they are indistinguishable, and the lower is usually 
narrower than the upper, which has a slight medial shelf (Fig. 6). 
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TALONID 


’ I «fnr 


Anterior 

Lateral 


cingulum 


Figure 4. (left) The lower teeth 
of the Ghost Bat. Macroderma 
f’ixa.',. showing the premolar (at 
right) and three molars, seen in 
lateral view (above) and 
occlusal view (below) The 
canine and incisors are missing, 
leaving the alveoli at the front 
(right) empty. The basic 
trigonid-talonid structure can 
still be seen here, and the 
trigonid is more prominent than 
the talonid. The molars have a 
low cingulum (labelled on the 
drawing, rather than diagram) 
laterally. This specimen is 
from Dodgey's Cave 
(Queensland). 


Figure 5. (right) Upper and 
lower teeth of the Grey- 
Headed Flying Fox, Pteropus 
poliacephalus, based on a 
recent specimen in the QM 
collections. Both upper and 
lower molars are much more 
derived than those of 
microbats. These are shown 
for comparison with microbat 
teeth: so far, no fossils of 
Hying foxes have been found 
in Australia. 
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Figure 6. The prcmolars of Prole muodon utiak. an extinct macropodine 
kangaroo, upper at the left, lower at the right both seen from the side (above) and 
in occlusal view (below). (For both, the front is to the right.) This form of 
premolar, with a long, ridged blade, is characteristic of most macropodines. I'he 
right upper premolar (at left) differs from the lower (right) in having a slight 
medial shelf that bears a series of small stylar cusps, which may become worn to 
a smooth surface (as in this specimen). The lower premolar is basically similar to 
the upper, but is narrower and lacks the medial shelf at the back. 

But among the fossil forms, as is often the case, there was a greater variety. The 
sthenurines, or browsing kangaroos. - discussed in Part 2 of this series - had 
premolars with two 'blades’, one along the medial and one on the lateral edge of the 
tooth (Fig. 7). The lateral 'blade' is the higher, but even so the unworn premolars 
have a distinctive appearance, reminding one of an old fashioned bath tub, on a 
very small scale. These teeth can easily and immediately be distinguished from 
those of macropodine kangaroos. But when they are worn, they often lose their 
characteristic 'two-bladed' form and wear down to a nondescript nubbin. 

Propleopus had a large premolar, that is almost semicircular in outline, reinforced 
by a series of vertical ridges (Fig. X). It's slightly reminiscent of the blade of a 
buzz-saw, and unlike those of other macropods. The lateral view tends to make 
one think the tooth is thin (like a buzz-saw blade), but in fact it is fairly thick, 
especially at the neck, as may be seen in occlusal view. Mike Archer has 
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Figure 7. (left) The 
premolars of the 
sthenurine kangaroo 
I'rocoplocion, at right is 
Procoptodon pusio , at 
left P. raphu , both seen 
from the side (above) and 
in occlusal view (below). 
(For both, the front is to 
the right.) This form of 
premolar, with a doubly 
ridged blade, is 

characteristic of most 
sthenurines. The right 
upper premolar (at right) 
is considerably more 
worn than the lower 
(left), and the 

diagrammed lateral ridge 
is almost entirely worn 
away. 




Figure 8. (right) The lower 
premolar of a propleopine 
macropodine Propleopus oscillans , 
from Wellington Cave, N. S. W.. 
(cast) in lateral (above) and 
occlusal (below) views. 
Propleopine lower premolars are 
almost semicircular in form when 
seen from the side (and unworn). 
This is a slightly worn tooth, the 
outline above the lateral view 
shows what the edge looks like 
when unworn. 
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convincingly argued that Propleopus was a carnivorous kangaroo. These three 
different forms, maeropodine. sthenurine and propleopine. are the kinds of 
kangaroo premolars that occur in Pliocene and Pleistocene sediments, hut 
propleopine premolars - in keeping with their presumed carnivorous habits - are 
much rarer than the others. 

Diprotodontan premolars are columnar (Fig. 9). quite different from the blade-like 
or ’double-bladed 1 form of macropod premolars. Unfortunately - like many in the 
DM collections - they are often poorly preserved. A palorchestid (upper) premolar 
is shown in Fig. 7 of Part 2 of this series. 

INCISORS 

Molars and premolars are multicusped teeth, incisors and canines are not, and so 
are much simpler in form. In fact, canines are so simple in form that they are more 
or less useless for identification. The crowns of incisors may be split rarely - but 
are usually long, simple, structures. In macropods they are sometimes blade-like, 
but in diprotodontans, wombats, etc. (including rodents) they are more rodlike, and 
usually curved. 

Kangaroo upper incisors may be flattened or peg-like in form: the posterior (third) 
incisors, especially, are flattened (Fig. 10). These incisors are distinctly curved, 
and the third incisors may be split or slotted (Fig. 10). The lower incisors are thick, 
flattened teeth with convex surfaces (Fig. 7), having when unworn somewhat of the 
shape of a spearhead. Macropod lower incisors are easily recognised. 

Diprotodontan, wombat and thylacoleon incisors are columnar, or rod-like, in 
form. Like those of macropods they are distinctly curved: those of the upper jaw 
often more sharply curved than those of the lower. Wombat incisors (Fig. 11) are 
quite rod-like, and those of thylacoleons are pointed (conical) (Fig. 12). Those of 
some diprotodontans (such as huowenia of the Pliocene) are also conical, but 
usually diprotodontan incisors arc not. The prominent first uppers of 
diprotodontans (especially Diprotodon) are flatter in cross-section than the lowers 
(Fig. 13), although the smaller second and third upper incisors are less flattened, 
and more rod-like. Isolated diprotodontan and kangaroo incisors are not 
uncommon, but those of thylacoleons and wombats are rarely found. Rodent 
incisors are often found: they are curved - more strongly in the uppers than the 
lowers - and quite small (Fig. 14). 
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Figure 9. (left) Ail unworn diprotodontan 
premolar from Mammoth Cave, Western 
Australia (cast). Diprotodontan premolars 
may be relatively large, although not quite 
as large as the molars, but have a more 
complex pattern of cusps and 'valleys'. 
There was some difficulty in identifying 
this tooth, in part because diprotodontans 
have been studied recently, and it was 
identified as Diprotodon in Part 2 of this 
series (Fig.2), but that is incorrect and it is 
a lower premolar of Zygomaturus trilobus. 


Figure 10. (right) The upper 
incisors of Sthenurus sp. from Lake 
Callabonna, South Australia (cast), 
in lateral (above) and occlusal view 
(below). The crowns are curved 
and rodlike to flattened in cross- 
section. Note the slot in the medial 
face of the third incisor (marked by 
a bar) in occlusal view. The upper 
incisors of macropodine kangaroos 
are basically similar in form (but 
we don't have any really good ones 
in the collection). A macropod 
lower incisor is shown in Fig. 7, at 
the extreme right. 
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Figure 11. (left) Wombat incisors are 
rod I ike teeth with a bevelled wear 
surface at the end I his is the right 
lower incisor of Phascolomvs 
milchcllii shown in lateral view 
(above) and dorsal (occlusal) view 
(below) In cross-section (hatched) the 
upper and media) faces are flattened, 
giving the tooth a cross-section like the 
quadrant of a circle. Both upper and 
lower incisors of most wombats look 
like this, but in the giant wombat, 
Phascolonus. the uppers are quite 
flattened and almost platelike. 


Figure 12. (right) Lower 
(at left) and upper (at 
right) incisors of a 
thylacoleon. The lower 
incisor has a cross- 
section like the quadrant 
of a circle (like wombat 
lower incisors), and the 
upper incisor is more 
rodlike, but flattened at 
the base (neck). The 
lower incisor shown here 
is broken on the upper 
surface, but if found at all 
these teeth are usually 
found intact. 
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Figure 13. (left) Upper (above) and 
lower (below) diprotodontan incisors 
of the large Diprotodon from the 
Darling Downs. Queensland. The 
upper is an isolated tooth, the root is 
to the right, and the bevelled 'cutting' 
(or grinding) edge at left. The cross- 
section, at approximately mid-tooth, is 
flattened and grooved. The lower 
incisor is still in place in the front of 
the jaw. It also has a bevelled 'cutting' 
edge, but is oval in cross-section. The 
two teeth are arranged approximately 
as they would occur in the live animal 
with its mouth slightly opened. 


Figure 14. (right) The upper incisor of a 
rodent (murid) in side (left) and back 
(right) views. Although these may remind 
you of the upper incisor of a diprotodontan, 
they are much smaller, usually less than I 
cm long (the Diprotodon upper incisor in 
Fig. 13 measures 25 cm. across the curve), 
and flattened from side to side. This is an 
isolated incisor from a cave at Mt. Etna 
(Queensland). Murid lower incisors are 
similar in form, but less strongly curved 
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DENTAL FORMULAE 

One other item that will he useful in recognising fossil mammals should he 
introduced., this is dental formulae As mentioned in the first part of this series, 
mammals usually have four kinds of teeth in each jaw: incisors, canines, premolars 
and molars. Although most mammals have only a single canine per jaw (per side), 
the numbers of the other teeth vary. Thus different groups of mammals can be 
recognised from their dental formulae An example of a dental formula is: 

2 12 3 

2 12 3 

This means there are 2 incisors. I canine. 2 premolars and 3 molars in the upper 
jaw (above the line, reading from left to right), and 2 incisors. 1 canine. 2 
premolars and .3 molars in the lower jaw (below the line). This is the dental 
formula for humans. 

The general form of the dental formula is: 

(number of) incisors, canines, nremolars. molars (in each upper iaw) 

(number of) incisors, canines, premolars, molars (in each lower jaw) 

but omitting the commas. If none of a kind of tooth are present, then a zero is used 
in the formula. 

The earliest mammals had a dental formula of: 

3 143 

3 143 


and domestic dogs, for example, have : 


3 142 


3 142 
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Primitive marsupials are thought to have been: 

5 144 

5 14 4 


and kangaroos (macropodoids) have: 


3 13 4 

2 0 3 4 

Dental formulae are given in the technical literature and textbooks such as that by 
Archer and Clayton, when the specimens are complete enough that the formula can 
be worked out. 

FINAL COMMENTS 

Remember that teeth get worn, so the patterns given here may be obscured, or 
obliterated. Isolated teeth may occur in any stage of wear. Those still in the 
toothrow will be worn more at the front, because in many herbivorous marsupials 
the molars erupt sequentially from front to back. Thus the front ones are older, and 
more heavily worn. 

In the references given at the end one can find pictures of unworn teeth. In this 
series the teeth have been drawn from actual specimens, all worn to a greater or 
lesser extent. After all, one almost never finds fossil teeth in the Field that are 
unworn, so these should give an idea of what teeth, in the field, look like. 

This series is intended to enable you to recognise the more common fossil mammal 
teeth, but you will doubtless find others. During February 1999, in an amateur’s 
collection, I saw a tooth unlike any I had seen before. It was from Chinchilla (and 
so Pliocene) and was quite small, mildly sigmoid in form, and pointed at both ends. 

I later found that it was probably the last (posteriormost) incisor of a bandicoot or 
small macropod. The crow n of the tooth curves around that of the larger preceding 
incisor and its root, also, is curved to accommodate the root of that tooth. And, if 
you have difficulty in identifying a tooth, there are reptilian and fish teeth to 
consider as well. 
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Suggested Further Reading 


I here are relatively lew hooks on teeth, and most ol these are about human teeth 
and dentistry I he rest are often on histology and microscopic anatomy, rather 
than tooth form and identification as such, flic hooks include 

Peyer, U., 1968. ( 'omparative Odontology (I Iniversity of Chicago Press: 
Chicago). 347 pp. A general introduction to tooth form and histology, 
very well illustrated. 

Young, W. G., .lupp, R., & Kruger, Ii. J., 1989. Evolution of the Skull. 
Jaws and Teeth in Vertebrates. (Dept, of Oral Biology and Oral Surgery. 
Univ. ol Queensland: St. Lucia), 274 pp. Covers the structure, different 
forms, function and evolution of teeth: gives an introduction to what teeth 
are all about. 

Archer, ML, & Clayton, (»., eds., 1984. Vertebrate Zoogeography eft 
Evolution in Australasia. (Hesperian Press: Carlisle). 1.203 pp. The 
chapters on mammals, especially 6.7. give much valuable information on 
mammal teeth. 

Rich, T. H., 1991. Monotremes, placentals and marsupials: their record in 
Australia and its biases. In, P. Vickers-Rich, J. M. Monaghan, R. F. Baird, 

T. H. Rich, E. M. Thompson & C. Williams, eds.. Vertebrate 
Palaeontology of Australasia. (Monash University Publications 
Committee: Clayton), pp. 893-1004. Good pictures of the teeth of many 
fossil mammals, and also some information on the teeth of introduced 
mammals. 

There is also a series of articles done by the people in Mike Archer’s lab (including 
Archer, himself) at the University ol New South Wales. I hese were printed in 
’Riversleigh Notes', the publication of the Riversleigh Society. The series, entitled 
'Sinking one's teeth into odontology', covered dasyurids. numbats, thylacines, 
bandicoots, marsupial moles, koalas, some unusual extinct marsupials 
(yalkaparidontians and yingabalanarids), diprotodontids, thylacoleonids and some 
bats, as well as crocodilians and a basic introduction to teeth in general and 
mammalian teeth in particular. So far - other articles may be forthcoming. These 
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articles include more detailed information about tooth form than this scries, as well 
as information about the use and evolution of the teeth in various Australian 
mammals (and crocs). It is a set of tooth-appreciation essays. 

And finally, you should know about: 

Merrilees, I)., & Porter, .1. K., 1979. Guide to the Identification of Teeth 
and Some Bones of Native Land Mammals (heurring in the Extreme South 
West of Western Australia. (Western Australian Museum: Perth), 152 pp. 
fhe only guide available to identifying fossil bones (of any kind!). 


FOSSIL INSECTS OF THE SOUTHEAST 
QUEENSLAND TERTIARY DEPOSITS 

by Alan Mix. I 18 Arnold Street. Holland Park, Queensland. 4121. 

This paper was originally presented to the Entomological Society of Queensland, 9 
November, 1998. 

Over 400 fossil insect species, spanning 20 orders, have been described from 
Australia. Minor sites in Tasmania, Newcastle, Talbragar and Emmaville in NSW, 
and Duaringa in North Queensland have yielded small numbers of specimens. 
Southeast Queensland, however, is blessed with three of the six most productive 
and important fossil insect sites in Australia. 

Many readers will have heard of the Triassic Denmark Hill and Mt Crosby beds, 
southeast Queensland, from which over 1000 insects have been found and 200-odd 
species have been described by Tillyard, Evans, Riek and other workers. Ipswich 
itself is even recognised in a family of Homoptera from Mt Crosby, the Ipsvieiidae 
(Tillyard). Indeed Hennig in his book Insect Phytogeny says that "the insects 
described from the Australian Triassic are so important and so numerous that they 
can only be mentioned individually in the general treatment of Mesozoic insects" 
(Hennig, 1981. p.71). 

Other major sites in Australia include the Belmont/Warner's Bay Permian Coal 
Measures, the Cretaceous Koonwarra site in Victoria (extensively described by Jell 
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and Duncan. 1086) and the Beacon Mill and Brookvale locations of the Sydney 
I riassic fauna, which include such impressive specimens as Mc.soiitan a massive 
orthopteran with a wing measuring about 140 mm. part of an order, the 
I itanoptera. also represented from I riassic beds near Isk (Jell and Lambkin. 
I4‘)>) Insects have also been collected from Riversleigh 

Here I wish to discuss the third important insect fossil site of Southeast (Queensland 
the Redbank Plains f ormation which includes two locations, at Redbank Plains 
and Dinmore. These are of the Palaeocene to mid-Hocene period, some 65-55 
million years BP 

Dinmore is well known for its fossil llora, Redbank Plains for its ostracoda, fossil 
fish (four species described) and other vertebrates (a large flightless bird has been 
described, five species of turtle are being described, and there is also a possible 
lizard). The flora at Redbank Plains is limited in quantity but occurs in a range of 
representative early Tertiary taxa (Proteaceae. Lauraceae and others including 
some grasses). 

The Redbank Plains Formation underlies much of the Southwest Brisbane suburbs 
from Oxley through to Dinmore. It is the remnants of a freshwater lacustrine 
environment where for the most part deposition was slow, the aquatic conditions 
were very tranquil and the siltation was of a very fine-grained mud with a high iron 
content, so that most of the organic material was dissolved, leaving the fossils we 
see today as impressions. 

Most of the fossils separate as part and counterpart, and sometimes there is organic 
material preserved as a form of iron mineral (e.g. line fish bones, or internal 
material preserved poorly as crystals of an iron mineral). 

In the insects, wings (notably beetle elytra) are the best preserved and venation 
detail can be very good, all the descriptions undertaken so far have been from 
wings only. Body material is less well-preserved, although insect abdomens are 
common. Whole insects (usually coleoptera given their relative hardness) are also 
found, and include well-defined bodies of heleropterans (Aradidae, Pentatomidae). 
Dipteran larvae are also present. 



Miiy 1999 


l lli: FOSSIl. COLLECTOR 


I’age 23 


I'he taxa described from Redbank Plains and Dinmore are as follows: 

Euporismites halli I illyard 1916 and l ambkin 1987: the first insect described 
from Redbank Plains 

Scolypopilcs hryani I illyard 1923: referred to by fillyard as ancestral to the 
common Scolypopa today Riek (1952) mentions that the genus Scolypopa is 
also present at Redbank Plains. 

( horista sohrinu Riek 1952 and Ausiropanorpu australis Riek 1952: these two 
were described in Rick's important paper in 1952 on the Redbank Plains fossil 
insects (Mecoptera and Neuroptera) that also summarised knowledge about 
other fauna from the site. Chorista is similar to the present form. 
Auslropanorpa shows affinities with the recent Punorpa but is not a direct 
ancestor. This latter family is apparently very restricted in Australia today 
(according to Riek only the wingless Apteropanorpa lasmanicu from the 
mountains of Tasmania), but clearly existed in the early Tertiary. 

Blattotermes neoxenus Riek 1952. 

Tettiyoides peel inala Riek 1952. This is the only late Mesozoic or Tertiary 
orthopteran described from Queensland. 

4 dipteran species (Tipulidae. Mycetophilidae), Riek 1954. Centrocnemis is 
very closely related to Australomyia from Australia, New Zealand and 
Patagonia - suggesting Antarctic origins. 

1 Megalopteran (Sialidae), Austrosialis (Lambkin, 1992). 

2 Isopteran species. Houston 1994. 

3 new Ricaniidae, Houston 1994. 

2 new Nogodinidae, Houston 1994. 

Numerous other specimens await description from both the above orders and the 
following: Blattodea. Odonata, Plecoptera, C'oleoptera, Homoptera. Hemiptera 
I leteroptera, Ephemeroptera and I lymenoptera. There are collections of specimens 
in the Queensland Museum and Riek's undescribed material is housed in the 
University of Queensland Geology Museum. 

WHY STUDY FOSSIL INSECTS? 

Most of early palaeo-entomology was description (Handlirsch 1908, Heer 1853. 
Scudder 1890 and others), in an attempt to record the abundant fauna from the 
major deposits of North America and Europe — Green River. Florissant and Ma/.on 
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Figure 1 . A. Scolypopites hryani x6. Forewing missing elements are restored by dotted 
lines. Specimen from Goodna, Queensland. B. Blatlotermes nenxenus x4. Venation of 
the reverse impression of a left (brewing. Specimen from Dinmore, Queensland. C. 
Euporismites balli x4.5. Specimen from Goodna, Queensland. D. ( 'hor islet sobrina x8. 
Specimen from Redbank Plains, Queensland. 
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Creek in the United States. Commentan in France, the Baltic amber. Radoboj in 
Croatia, karatau in Siberia and main other sites 

Much today remains systematics the two volumes on I lexapoda in the treatise on 
Invertebrate Paleontology (Carpenter 1992) record 5,169 genera under Insecta. 
I lennig (1981) moved towards evolutionary systematics and phylogeny (but did 
not include the Fertiary insects), and increasingly work overseas is developing in 
these areas l.abandeira (1993 a-h) lists several contributions of insect 
palaeobiology: 

I understanding the earliest historv of insects and their relatives (e.g. the value of 
the order Protorthoptera, which is being deconstructed): 

2. understanding early insect structure (e.g. the origin of holometabolous insects); 

3 investigating plant-insect interactions before the advent of angiosperms; 

4. extracting insect proteins and l)NA from amber to assess rates of change in 
taxa; 

5. learning more about fossil insect diversity (shows that current diversity in 
families springs from low rates of extinction rather than high rates of 
origination, with radiation of insect families beginning 100 million years prior 
to angiosperms. This may reflect species richness of families and the 
extraordinary persistence of some insect species across time). 

Of course, a further important contribution of fossil insects is to palaeoecology, the 
study of ancient environments, although insects have played less of a role in 
popular conceptions of ancient life than have vertebrates or plants. 

WHAT CAN THE REDBANK PLAINS SITE TELL US? 

Redbank Plains is not a particularly old or fauna-rich site, compared to some of the 
famous fossil sites overseas; it is neither large (as it once was, now having been 
built over), nor composed of a fossil-friendly matrix (being relatively soft and in 
nodules rather than thick bands of sediments as is seen at places like the Green 
River). 

The number of described species is small (18 compared to the 300 or so described 
from the Green River Formation of the same age by Scudder. Carpenter, Cockerell 
and others), partly because of the greater efforts put into describing the American 
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lamia, although the number ol orders represented at Redbank Plains is close to that 
Ol the (ireen Rner onl\ lour (Psoeoptera. I h\sanoptera. I richoptera. 
I epidoptera) have so lar not been bound in the Redbank Plains I urination. 

At the same time, the quantitv ol lossil insect material itself (as opposed to whole 
describable specimens) is significant' most pieces ol rock, however large or small, 
contain pieces ol insect or other invertebrates I here are a lot of problematic 
specimens. 

Whole insects are relatively scarce, suggesting slow burial and disintegration of 
bodies, without sudden inundations m the lacustrine setting (confirmed also bv the 
extreme fineness of (he mudstone granules and its consistency — only very rarely 
in the fossiliferous material does one find sand-si/.ed grains). Likewise, there is no 
evidence ol mass mortality as is common in other major fossil deposits. Detailed 
sedimentology of the Redbank Plains Formation has yet to be undertaken. 

Despite this relative paucity ol species, both described or undescribed, it is possible 
to say some things about the Redbank Plains Formation: 

1. it presents examples of an already modern Australian fauna at the first post 
Cretaceous fossil insect site (Murgon, Queensland, has not produced insects, 
just as Redbank Plains has not produced mammals). For example, lillyard 
in his paper on Euporismites refers to a close living relative. Euporismus 
albatrox, an aquatic osmylid found only in the Great Dividing Range at the 
head of the Condamine River, presumably near Killarney "The fossil 
specimen”, lie writes, "represents one individual of a species directly 
ancestral to Euporismus" ( l illyard. I PI 6. p.45); 

2. it also presents examples ol an insect fauna with affinities in other 
Gondwanan continents; 

T it suggests evidence - albeit very tentative - of insect-fish relationships, 
insect material is found in conjunction with fossil fish remains; 

4. it presents evidence ol site-specific taxa (the dipteran larvae, tentatively 
identified as Culicidae: I oxorynchitinae); 

5. it exhibits faunal similarities with the contemporaneous Green River sites in 
North America - the fish Phureoihis and Notogoneus, plus the insects (see 
Grande. 1980); 

we can probably soon begin to build up a better picture ol the environment in 


6 . 
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the early Tertiary oT Australia, using information from Murgon (site of 
Australia's earliest Tertian mammal, a very small plaeental) and other sites 
in southern Australia. 


What is needed to learn more about Redbank Plains is additional deseriptive work: 
we eannot understand the relationships between the different fauna and between 
the fauna and its environment unless we know what taxa we have there. 1 
commend the task as one worthy of the importance of the site in Australian 
palaeontology and Australia's entomological record. 
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MIDDLE ORDOVICIAN DEFINED AT LAST 

Until late last year the Australian stages of the Ordovician Period had generally 
been divided into two sub-periods, the Lower and Upper Ordovician; although, for 
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a while the Darriwilian Stage had been defined as “Middle” Ordovician (Harris and 
Thomas 1938, Thomas 1960). 

Recently. Dr Fons VandenBerg, Victorian Department of Natural Resources and 
Environment, has advised us that a Middle Ordovician sub-period has now been 
officially accepted internationally. The Australian Lower (Early) Ordovician now 
includes only the Lancefieldian, Bendigonian and Chewtonian Stages (Ages). The 
new Middle Ordovician comprises the Castlemainian, Yapeenian and Darriwilian 
Stages (Ages), while the Upper (Late) Ordovician remains the same, encompassing 
the Gisbornian, Eastonian and Bolindian Stages (Ages). 


IN THE NEWS 

A MILLION YEAR OLD RELATIVE 

When a thirty year war between Ethiopia and Eritrea came to an end in 1991, it 
brought not just peace and independence for the people of Eritrea but a chance for 
geologist Ernesto Abbate, of the University of Florence (Italy), to resume his long 
suspended excavations in the region, that chance has now paid off. Abbate 
recently discovered a one million year old hominid skull near the village of Buia in 
Eritrea, not far from the Red Sea coast. 

The fossil, found with two teeth and fragments of a pelvis, is the first intact 
hominid skull found from the period between 1.4 million and 600,000 years ago. 
but even more remarkable is the skulls shape. It blends features of Homo erectus, 
a tool using hominid predating modern humans, with those of Homo sapiens. The 
find, which Abbate calls Buia man, although the sex of the individual is not known, 
marks the earliest known appearance of an individual with Homo sapiens traits. 

The skull is long and oval, pointed at the back, and has massive browridges, all 
features characteristic of Homo erectus , as is the small brain capacity. Where the 
skull differs from H. erectus is in the parietal bones, which form the curved sides 
and top of the skull. They are much wider than those of //. erectus and are typical 
of Homo sapiens. 
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l-ound in the same sediments as the skull were the hones of elephants, 
hippopotamuses, rhinoceroses, and primitive pigs I hese fossils, says Abhate. 
provide hints to the hominids habits and the environment in which it lived. "It was 
a savannah with wide green spaces, streams, ponds, and lakes Quite different 
from the harsh present da\ he says " I lie artifacts that we have also found seem 
to suggest that the Buia man could hunt and slaughter animals ” 

But most important to Abbate is what the skull tells us of our own evolution Prior 
to this find, the earliest fossils with II sapiens features date to a mere 700,000 to 
600.000 years ago. “The age of this skull indicates that morphology like that of 
Homo sapiens had begun to differentiate in Africa one million years ago," says 
Abbate, "which is 300.000 years earlier than previously estimated. 

Extract of report in Discover. September 1998. 

SEARCHING FOR THE FIRST ANIMAL 

The earliest fossils of many of today’s animal lineages appeared about 540 million 
years ago, in an episode known as the Cambrian explosion. These Cambrian 
critters must have had predecessors, but they would most likely have been too 
small and soft to fossilise well. However, during February 1998, two teams of 
palaeontologists reported finding the fossilised remains of some of those ancestors. 
Both groups found their fossils in the 570 million year old Doushantuo formation 
in southern China. The rocks are rich in phosphate, which diffuses in small organic 
structures that preserve exceptionally well “Under the right circumstances, very 
minute and delicate animal remains can be preserved,” says palaeontologist 
Andrew Knoll of Harvard, “that gives the promise of discovering the real roots of 
animal history.” 

In the Doushantuo rocks. Chia-Wei Li of the National I'sing Hua University, in 
Taiwan, and his colleagues found fossils of primitive sponges, the oldest remains 
ever found from a living group of animals. Meanwhile another group, which 
included Knoll, his graduate student Shuhai Xiao, and Yun /hang of Beijing 
University, found balls 500 micrometers in diameter consisting of one, two, four, 
eight, and more cells, in other words, embryos in the earliest stages of division. 

While the exact identity of the embryos is a mystery, they have a mirrorlike 
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symmetry, as do all animals known as hilaterians. a group ranging from humans to 
worms to starfish, embryos of more primitive animals, such as jellyfish, have a 
radial symmetry 

The common ancestor of both groups, therefore, still remains to be discovered in 
older rocks. One tantalizing, albeit controversial, clue to how far back those fossils 
may go emerged in October 1998. when Yale palaeontologist Adolph Seilacher 
reported traces of the tracks of worms in rock dating back one thousand million 
years. It's likely that the Chinese fossils, as remarkable as they are, are only the 
beginning of the story. "In these rocks we are not at. or even near, the base of the 
animal record." Knoll says. 

Extract of report in Discover , January 1999. 


AMBER ANTS 

Ants are the Bill Oateses of evolution - their ecological success is so spectacular 
that they thrive just about everywhere, particularly in rain forests, where they may 
constitute up to a third of the animal biomass, yet their path to triumph is hard to 
trace because their small easily degraded bodies don't fossilise well. In 1998, 
however, their history became much clearer thanks to the discovery of the oldest 
known ant fossils. 

Researchers from the American Museum of Natural History discovered seven 92 
million year old ants preserved in amber which came from a rich deposit found in 
central New Jersey, U.S.A. The researchers were sure they had found ants, and not 
some related insect, because they could see a structure unique to ants called the 
metapleural gland. The metapleural gland secretes antibiotic substances that 
protect ant nests in humid places, such as rotten trees or in the ground, from 
infestation by bacteria or fungi. 

I'he amber ants provide a suggestive picture ol early ant evolution. 1 he insects are 
divided amount a few separate subfamilies ot ants, meaning that by 92 million 
years ago ants must have already achieved a fair amount ol diversity. I hat 
diversification might well have begun as tar back as ! JO million years ago, when 
related insects such as wasps, yellow jackets, and bees began to branch out. Yet 
the fossil record hints that ants began to prosper only after the end of the 
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( retaceous Period. wh\ ants needed so long to hit their stride remains an open 
question 

I xtract ol report in /)/,voir<r. Januarv 1999 


A NEW SABER-TOOTHED C AT 

In north central Florida there is a sinkhole that local lossil collectors call Hog 
I leaven. Palaeontologists have unearthed the remains ofdozens of large wild hogs 
called peccaries from the site, as well as the skeletons of two saber-toothed cats, all 
ot which died about one million years ago. "It looks like the saber-toothed cats 
were bringing home pork for the kittens." says Larry Martin of the University of 
Kansas. 

I he eats from Hog Heaven are unique for more than their penchant for pork, they 
are the first specimens of a new and particularly fearsome species of saber-tooth, 
bringing the total number of known North American species to three. The new cat, 
which has not been officially named, combines some of the deadliest features of 
the other two species. Like Smilodon (the picture book example of a saber-tooth), 
it had a powerful stocky build. "And like Homotherium , it had broad knife like 
teeth that are very coarsely crenulated, and then a projecting set of long, curved 
incisors that are serrated like a steak knife,” says Martin. “The way it worked is 
that when it took a bite, these two knife blades, the sabers, would cut parallel slits 
in the prey, then the incisors would come down and cut out the middle between the 
slits, taking a big strip of meat.” The cat's long jaw muscle gave it extra force 
when clamping down. "Homotherium may have killed in the same way,” says 
Martin. Smilodon , on the other hand, hunted by stabbing its prey with its furiously 
long and thin curled canines. 

Like Smilodon , the Florida cat had short powerful legs, "it would have been built 
like a bear, not a cat,” say Martin, who guesses that it weighed around 400 to 500 
pounds (157 to 197 kilograms), about the size of an African lion. With those short 
legs, the cat would not have been able to run down its prey, as the speedier 
Homotherium most likely did. Instead it would have waited in ambush, hiding in 
the tall savanna grasses that once covered the region. "It was the largest, most 
ferocious saber-tooth in the world at that time, " say Martin of the Florida 
specimen. 


Summary of story in Discover , February 1999. 



